INTRODUCTION
The EuroSIDA study was initiated in 1994 as a European multinational observational cohort of HIV-1 infected people across Europe. It currently includes more than 14,200 patients followed in 93 hospitals in 31 European countries as well as in Israel and Argentina. The main objectives of the study are to follow the clinical long-term prognosis for HIV-1 infected people and to assess the impact of antiretroviral drugs on the outcome of the general HIV-1 population in Europe. Since 1996, the study has published more than 85 articles in peer-reviewed journals. Being a multinational, pan-European cohort, the EuroSIDA study is in a unique position for analysing regional differences in various aspects of the HIV-1 epidemic and response to antiretroviral therapy (ART) across the European continent. Over the last five years there has been a growing interest in the situation in Eastern Europe (EE). Since 1999, the EuroSIDA study has recruited patients in the eastern part of Europe: initially in the Czech Republic, Hungary and Poland, and later also in Estonia, Latvia, Lithuania, Romania, Slovakia and Ukraine. In late 2003, clinics in Belarus, Russia and Serbia and in 2006 Bulgaria and Croatia joined the study. The first results from the EuroSIDA study on EE emerged in 2004 -after a significant number of patients were recruited into the study and follow-up had accumulated.
It is well known that the HIV-1 epidemic shows major differences across Europe (1) . However, no studies have previously compared the clinical characteristics of patients in regions of Europe. To our knowledge, there are no other existing cohorts of HIV-1 infected people in Eastern Europe. Thus, the EuroSIDA study has a unique opportunity of analysing the HIV-1 epidemic in this region and comparing these results with those obtained in Western Europe. In particular, the strength of the EuroSIDA study is in providing a prospective collection of individual-based clinical data compared with population-based epidemiological data (1).
EUROSIDA STUDY: DESIGN AND METHODS
EuroSIDA is a prospective observational cohort study of 14,265 HIV-1 infected patients from 93 hospitals in 31 European countries, Israel and Argentina, coordinated by the Copenhagen HIV Programme (CHIP) (2) . Currently, there are 9,000 patients under active follow-up. Patients eligible for enrolment are consecutive HIV-1 infected people aged 16 and older under active follow-up within a clinic and with a pre-booked clinic appointment (i.e. unselected patients). Study details have been published elsewhere (3) 
HIV-EPIDEMIC: REGIONAL DIFFERENCES IN PA-TIENTS' CHARACTERISTICS AND AIDS-DEFINING DIAGNOSES
As follow-up accumulated on patients followed in EE, it is now possible to make regional comparisons showing the patterns of the HIV-1 epidemic in this region. The results of this analysis were presented in 2004 at the Seventh International Congress on Drug Therapy in HIV Infection in Glasgow (5).
7,104 patients were included in this analysis, aiming to compare characteristics of HIV-1 patients studied in different regions of Europe and to assess any regional differences in the use of combination antiretroviral therapy (cART) ( Table 1 ). Compared to the other regions, HIV-1 infected patients in EC and EE were younger, with a higher percentage of women, and the most common HIV transmission category in these regions was injecting drug use (IDU). A high percentage of these patients were coinfected with hepatitis C virus (HCV).
A shorter duration of known HIV infection, a higher nadir CD4 count and a lower percentage with an AIDS diagnosis in EC and EE reflected a more recent epidemic in these regions (Table 1) .
Significantly fewer patients in EE received cART in late 2003/ early 2004 (Table 2) , and this finding remained after adjusting for other factors influencing the initiation of cART, such as HIV Pts with pulmonary tuberculosis, n (%) 74 (14.5) 66 (11) 63 (9) 42 (20) 20 (17) <0.001 exposure group, age, AIDS diagnosis, HCV coinfection, CD4 counts and viral load. In addition, there were several regional differences in the pattern of AIDS events (Table 1 ). Of special interest was the fact that the percentage of patients with pulmonary tuberculosis (TB) among all patients with an AIDS diagnosis was higher in the EE, EC and SE compared to the NE and WC. Regional differences in the prevalence and patterns of AIDS-defining events (ADE) were further explored with a special focus on EE (6) . It was shown that the percentage of patients developing an ADE in EE was as expected in the lower range due to the recent epidemic onset (% of patients with ADE: 17, 17, 20, 9, 12 in SE, WC, NE, EC and EE respectively). At the same time, it was not low enough to be ignored. In total, 1,136 patients out of 6,918 had experienced at least one ADE (Fig. 1 ). This analysis was restricted to the period between one year prior to enrolment to EuroSIDA and April 2004.
The regional differences observed at that time included a higher proportion of Kaposi's sarcoma (KS) in SE, WC and NE (p=0.001). A higher prevalence of KS primarily in Northern but also in Western and Southern regions was probably explained by pronounced regional differences in the transmission category of the HIV-1 population. A higher proportion of patients in NE were infected by homosexual contact, and KS is caused by human herpes virus type 8, which is highly prevalent in homosexual populations and transmitted by homosexual contact (7). Cytomegalovirus infec- Analyses also revealed a considerably higher percentage of patients in EE who were naive to ART at the time of AIDS diagnosis. This was particularly true for patients with such diagnoses as oesophageal candidiasis, HIV wasting and TB (81%, 88% and 71% of patients were ART-naive for each diagnosis respectively).
VIROLOGIC RESPONSE TO cART: REGIONAL CHANGES OVER TIME
EuroSIDA has also investigated regional changes over time in virologic response to cART (9). 2,102 previously ART-naïve patients, who started cART between 1996 and 2004, were analysed. Patients were eligible for analysis if they had at least one year of follow-up after starting cART and with a baseline viral load (vL) ≥500 copies/ml. cART was defined as at least 3 antiretroviral drugs including a protease inhibitor (PI), a non-nucleoside reverse transcriptase inhibitor (NNRTI) or abacavir and cART regimens were compared according to the initiation date, defined as early cART (1996 ( −1997 ( ), mid cART (1998 ( −1999 , and late cART (2000−2004) . Countries from East Central Europe and Eastern Europe were combined in one region due to low number of patients starting cART in EE in this time period. Some regional differences in initial virologic response to cART were observed. EE was characterised by a lower initial virologic response rate. These differences remained after adjustment and could not be explained by different cART regimens used across Europe. Sixty per cent of 2,102 patients achieved virologic suppression at the first vL measurement in a 6 to12 months period after cART initiation. Response rates were similar across regions (57%, 61%, 63% and 58% for SE, WC, NE and EE respectively; p=0.091); however, a significant overall increase in response rate was observed, as well as within each region separately (p<0.001). The most noticeable increase was in EE: from 20% in early cART to 63% in the late cART era. Adjusted odds ratios (OR) of virologic response in each period according to the region and in each region according to the period are presented in Figure 2 . EE had the lowest odds of achieving virologic suppression in all three periods. However, this increased over time to become more consistent with the other regions.
The authors also observed a significant regional variation in the type of initial cART regimen in all three time periods; however, the magnitude of differences decreased over time. This suggests that treatment policies became more consistent throughout Europe as a result of the increasing widespread availability of antiretroviral drugs.
It is known that in Eastern Europe non-B HIV-1 subtypes are widespread (10) and this could at least partially explain the differences in virologic response. Therefore, a comparative analysis of virologic and immunological response to cART between patients infected with HIV-1 B and non-B subtypes across Europe was performed. The results showed that "after adjustment for potentially confounding variables, there was no evidence of significant differences in virologic or immunological response to cART" between patients infected with different HIV-1 subtypes (10).
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Fig. 2. Adjusted odds ratios of virologic response (viral load G 500 copies/ml) after starting cART in: A. each period according to region and B. each region according to period (missing viral load = virologic failure). Reprinted from
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TRIPLE CLASS FAILURE: REGIONAL DIFFER-ENCES
One of the latest EuroSIDA publications is dedicated to the investigation of regional differences in the risk of triple class failure (TCF) in European patients starting cART after 1 January 1999 (11) . TCF was defined as the failure of each of the three main classes of ARVs (NRTI, NNRTI and PI) with a vL of >1,000 copies/ml for at least four months. The study of 1,956 patients included in the analysis demonstrated a low incidence of TCF, which decreased over follow-up time from over 20/1,000 person years of follow-up (PYFU) for patients under follow-up during 2000-2003, to less than 10/1,000 PYFU for patients under followup during 2004 and 2005 (p=0.014) . In a multivariate analysis of incidence rate ratios (IRRs) of TCF, patients from EE had a significantly higher incidence of TCF compared with patients from Southern Europe (IRR 3.05; p=0.0067) . The other regions of Europe were not significantly different from SE. Other factors significantly associated with TCF were prior ARV treatment (IRR 1.93; p=0.011) and starting cART with a single-PI-based regimen (IRR 0.33; p=0.0072) . The latest could be explained by temporal changes in the cART regimens used.
The higher TCF rates in EE are consistent with a lower initial virologic response rates in this region, which was reported in the previous study (9) .
PERSPECTIVE ANALYSIS ON REGIONAL DIFFER-ENCES
An ongoing EuroSIDA analysis is dedicated to the regional differences in the clinical management of HIV-1 infected patients across Europe (12) . Compliance with current HIV-guidelines (in particular use of cART among patients with low CD4 cell count, regimen of cART used, frequency of monitoring, i.e. CD4 cell and vL measurements) and ability to maintain maximum virologic suppression in different European regions are assessed in this work.
CONCLUSIONS
EuroSIDA is one of the largest multicentre European prospective observational cohort studies and therefore has a unique position to analyse regional differences of various aspects of HIV-1 infection, both from clinical and epidemiological points of view. Within recent years, EuroSIDA has demonstrated substantial regional differences in demographic and clinical characteristics of HIV-1 infected patients in different regions of Europe. Our data support the general knowledge of a more recent HIV epidemic in Eastern Europe (1) . The low usage of cART in Eastern Europe compared with the other European regions is of particular concern. Lower initial virologic response to cART and higher rates of triple class failure in this region have been reported. Another alarming fact is that a high proportion of AIDS patients in East Central and Eastern Europe have been diagnosed with pulmonary tuberculosis. As the HIV-1 epidemic matures in Eastern Europe and more profound immune deficiency develops, the incidence of TB as well as other ADEs may well increase in the coming years (13) . Although access to cART has significantly improved within the last years, the need for treatment is growing much faster in countries of the former USSR (14) . The rapidly increasing incidence of TB along with a high prevalence of multi-drug resistant mycobacterium in the general population stresses the need to focus future research efforts on this matter (15) . A separate project dedicated to investigating clinical issues related to HIV/TB coinfection has been initiated by the EuroSIDA collaboration and the first data has already been presented (16) .
Suboptimal utilisation of health care may lead to inferior clinical prognosis. Thus, there is an urgent need for not only improving access to cART, but also to provide a continuous education to health care professionals on optimal use of cART. The HIV-1 population in Eastern Europe is predominantly injecting drug users with a lower access to cART as compared to other groups (17) . Therefore, while treatment is scaling-up, resources should be dedicated to IDUs, the largest risk group for HIV in this region, including ensuring better access to cART and other components of the clinical management in accordance with the international guidelines.
Under the 6th Framework grant application to the European Commission, EuroSIDA committed to continue expanding in Eastern Europe and to further increase the number of patients and clinical sites in this region. The EuroSIDA study actively participates in continued training and education of clinical colleagues from Eastern Europe by organising clinical and statistical courses; actively encouraging clinicians to take part in scientific projects; and providing training in data collection and quality assurance. Participation in EuroSIDA also assists clinicians in building skills that are relevant for a proper data collection and good clinical practice. This can lead to participation in randomised clinical trials (several sites from EuroSIDA were also included in the SMART 2 study). EuroSIDA is also dedicated to educate colleagues from Eastern Europe in the clinical aspects of HIV infection and basic statistics.
In summary, EuroSIDA research contributes to the identification of problems and areas with suboptimal management of clinical issues, thus serving for the standardisation and optimisation of the clinical management of HIV-1 infected patients both within and outside Europe. Unless access to and usage of cART and other HIV-related health care interventions in Eastern Europe are improved, it is likely that the differences will translate into even more pronounced differences in mortality and morbidity in HIV-1 patients in Eastern and Western Europe in the coming years.
